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Abstract
Background: Many adults with intellectual disabilities have poor dietary habits, low physical activity and weight
disturbances. This study protocol describes the design and evaluation of a health intervention aiming to improve
diet and physical activity in this target group. In Sweden, adults with intellectual disabilities often live in
community residences where the staff has insufficient education regarding the special health needs of residents.
No published lifestyle interventions have simultaneously targeted both residents and staff.
Methods/Design: The intervention is designed to suit the ordinary work routines of community residences. It is based
on social cognitive theory and takes 12-15 months to complete. The intervention includes three components: 1) Ten
health education sessions for residents in their homes; 2) the appointment of a health ambassador among the staff in
each residence and formation of a network; and 3) a study circle for staff in each residence. The intervention is
implemented by consultation with managers, training of health educators, and coaching of health ambassadors. Fidelity
is assessed based on the participation of residents and staff in the intervention activities. The study design is a cluster-
randomised trial with physical activity as primary outcome objectively assessed by pedometry. Secondary outcomes are
dietary quality assessed by digital photography, measured weight, height and waist circumference, and quality of life
assessed by a quality of life scale. Intermediate outcomes are changes in work routines in the residences assessed by a
questionnaire to managers. Adults with mild to moderate intellectual disabilities living in community residences in
Stockholm County are eligible for inclusion. Multilevel analysis is used to evaluate effects on primary and secondary
outcomes. The impact of the intervention on work routines in community residences is analysed by ordinal regression
analysis. Barriers and facilitators of implementation are identified in an explorative qualitative study through
observations and semi-structured interviews.
Discussion: Despite several challenges it is our hope that the results from this intervention will lead to new and
improved health promotion programs to the benefit of the target group.
Trial registration number: ISRCTN33749876
Background
Dietary habits, physical activity and obesity are strong
modifiable risk factors for chronic diseases such as
cardiovascular diseases, diabetes and some cancers [1].
People with intellectual disabilities (ID) often have poor
dietary habits [2,3], low physical activity [4,5], and
weight disturbances [4-8]. According to a report from
the Swedish National Institute of Public Health people
with ID carry a higher disease burden than the popula-
tion in general and interventions directed at these risk
factors could be an important way to improve health in
this group [9].
In Sweden, individuals with ID who live in community
residences are entitled to assistance in everyday life, but
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special needs of people with disabilities [10]. An ID
i n v o l v e sar e d u c e ds h o r tt e r mm e m o r ya n dar e d u c e d
ability for abstraction which increases the risk of making
unhealthy choices in an obesogenic environment [11].
IDs are usually categorised as mild, moderate, severe or
profound [12]. The categories are arbitrary divisions of a
complex continuum, and cannot be defined with abso-
lute precision.
Few lifestyle interventions targeting people with ID
have been published. Health programmes, including
education, exercise, and in a few cases also stress reduc-
tion, have shown modest decreases in BMI [13-17]. In
two of those studies, significant improvements were
seen in the quality of life in the intervention group after
completing the programme [13,16]. In another interven-
tion, where staff received training in meal preparation
and weekly supervisor feedback, routines improved and
were maintained for up to one year [18]. Positive health
changes, in terms of weight loss and decreased blood
pressure, were seen in the residents. To our knowledge
no interventions have been published targeting both
staff and residents in the same community residence. In
order to promote sustainability of the intervention it is
designed to suit into the normal work routines of com-
munity residences. The aim of this paper is to describe
and explain the design and evaluation of this health
intervention targeting people with ID. The description
of the study protocol follows the checklist of the CON-
SORT statement for cluster-randomized trials [19].
Methods and design
Study objectives
1) To study effects of a health intervention on resi-
dents’ diet quality, physical activity, body mass index
(BMI) and quality of life.
2) To study improvements at residence level in work
routines and opportunities for healthy diets and phy-
sical activity.
3) To describe and analyse barriers and facilitators in
the implementation of the intervention.
Hypothesis
We hypothesise that an educational approach directed
both at the residents and staff will strengthen the
knowledge and skills of the residents to improve their
diet and increase physical activity, as well as the ability
of staff to provide a supportive social and physical envir-
onment for making healthy choices.
Setting and target group
Adult men and women with mild to moderate ID who
live in community residences in Stockholm County are
eligible for inclusion. There are approximately 500 such
residences. For a residence to be included, at least three
subjects in each residence have to agree to participate.
All participants need to have the ability to understand
simple information about the study and to decide
whether they want to participate or not. A letter of invi-
tation is sent to managers, who are asked to contact
their subordinated community residences in Stockholm
County. After notification of interest from residences,
residents receive an easy-to-read letter with information
about the purpose of the study and about the interven-
tion itself. Participants who express interest to partici-
pate are informed verbally and in writing, and written
consent is obtained. Staff at the residences as well as
trustees or legal guardians also receive written and ver-
bal information about the intervention and the purpose
of the study. All participants are rewarded with a
cinema ticket. Quantitative data will be presented in
aggregated form. Qualitative data will be abstracted into
themes and illustrated by quotations from the interviews
and observations. The data will be treated as strictly
confidential and it will not be possible to identify indivi-
duals or residences. Ethical permission for this study has
been obtained from the Regional Ethical Review Board
in Stockholm County No. 2009/1332-31/5.
Planning of the intervention and development of
materials
When planning this intervention we employed the step-
by-step approach as described by Fraser et al. [20]. In
step 1 we have specified the problem and defined our
problem theory. Based on previous research and practi-
tioner’s experience, we have identified poor dietary
habits, low physical activity and weight disturbances
among adults with ID. In addition, the low educational
level of staff working in community residences in gen-
eral has been identified as a barrier to healthy lifestyles
among the target group. Our goal with the intervention
is therefore to improve diet and physical activity of the
residents as well as knowledge and skills of both resi-
dents and the staff. The intervention is based on social
cognitive theory (SCT). This theory explains behaviour
in terms of a triadic, dynamic, and reciprocal model in
which behaviour, personal factors, and environmental
influences all interact [21]. According to this theory, we
aim to improve health behaviours through both personal
factors (knowledge, skills, preferences, self-efficacy) of
r e s i d e n t sa sw e l la st h r o u g hi m p r o v e m e n t si nt h e i r
social and physical environment, which is very much
dependent on knowledge, skills and work routines of
the staff.
In step 2 of intervention planning, core components of
the intervention are identified and programme materials
are developed and pretested. “Fokus hälsa” (Focus
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for use by staff. It aims to increase the knowledge and
skills of residence staff with regard to diet, physical
activity and health and is based on the principles of
peer education [22]. The themes were developed in dis-
cussions with managers of community residences and
on the basis of their knowledge of the needs of the tar-
get group. The themes are: 1) Health and quality of life;
2) Autonomy and ethics; 3) National recommendations
concerning diet and health and information in society;
4) Healthy dietary habits; 5) Physical activity for health;
6) Availability and accessibility; 7) Habits and attitudes;
8) Motivation and support for behavioral change; 9)
Cooperation; and 10) How to sustain good work. Each
theme includes an introductory text, which is read
b e f o r et h em e e t i n g ,a n da tt h ee n dt h e r ea r et h r e es u g -
gested exercises: 1) Questions for discussion; 2) Identifi-
cation of strengths and weaknesses in work routines;
and 3) Making agreements about new and improved
work routines.
A health education material “Hälsokörkortet” (Driver’s
licence for health) has been developed specifically for
people with ID and pretested and revised by “Studieför-
bundet Vuxenskolan”, a national educational association
for adults. The material includes ten educational ses-
sions within five areas: diet, physical activity, culture/
aesthetics, mental health and stress relief.
Intervention components
The intervention takes 12-15 months to complete and
includes three main components: 1) Ten health educa-
tion sessions for residents; 2) the appointment of a
health ambassador among the staff in each residence,
including four network meetings; and 3) a study circle
for staff based on the principles of peer education.
Health education for residents
The aim of the health education is to support residents to
make lifestyle changes in an easy and positive way in their
everyday life, by increasing their knowledge, preferences,
skills and self-efficacy. Participants get the possibility to try
new foods and activities, and are assigned home work. Ten
sessions are carried out in the residences by a health edu-
cator from “Studieförbundet Vuxenskolan” using the edu-
cational material “Hälsokörkortet” (Driver’s licence for
health). The material includes themes and detailed
instructions for the educator for each of the ten sessions.
Each session is supposed to last for 2 × 45 minutes and
comprises of a discussion, a theme activity, testing of
healthy food, physical activity and homework.
Health ambassadors
Ambassadors for various issues are common among the
staff in community residences and we wanted to build
on this practice. Therefore, in every participating com-
munity residence a health ambassador is appointed
among staff members. The task of the health ambassa-
dor is to provide health information to colleagues and
inspire them and to plan and organise health promoting
activities for residents. The health ambassador receives
coaching by the research team on issues regarding diet,
physical activity and health and gets the possibility to
exchange knowledge and experiences during network
meetings with health ambassadors from the other resi-
dences. Network meetings are arranged four times dur-
ing the intervention. The first meeting is an
introductory meeting and following meetings focus on
themes chosen by the ambassadors.
Study circle for staff
The aim of the study circle is to increase the knowledge
and skills of staff in the area of health promotion in
order to empower them to improve work routines and
the social and physical environment of residents. Nor-
mally, staff in community residences meet once every
second or fourth week. We decided that these meetings
w o u l db eag o o do p p o r t u n i t yf o rt h es t a f ft oc o n d u c t
this study circle using the study material “Fokus Hälsa”
(Focus Health). All the staff in every community resi-
dence, including the health ambassador, comes together
to discuss health issues, based on the principles of peer
education [22]. A discussion leader is appointed and the
group discusses and does the exercises according to the
instructions in the material.
Implementation components
Implementation components or drivers are factors
which enable practitioners to implement the interven-
tion as intended [23]. Typical components used in this
programme are consultations with managers, training
and coaching of staff. First, managers and staff in the
residences are invited to an introductory meeting dis-
cussing the entire intervention with the research team.
Second, the health educators are trained by the research
staff together with experienced educators from “Studie-
förbundet Vuxenskolan” for one day regarding how to
use the material “Hälsokörkortet” (Drivers licence for
health). During the entire intervention period the health
ambassadors receive coaching on demand from the
research group via personal visits, mail, telephone, and
at network meetings. Newsletters are sent to all resi-
dences to keep staff and residents up to date with the
overall state of the project and important news. Figure 1
shows the logic model of the intervention explaining the
hypothetical causal chain that may lead to behaviour
changes of the target group.
Evaluation design
Step 3 in intervention research [20] constitutes the eva-
luation of the intervention with regard to individual out-
comes and setting level impacts. Because we are
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as a cluster-randomised trial. After baseline measure-
ments are completed, residences are randomised to an
intervention group and to a waiting list-control group
by a computer-generated list of random numbers done
by the statistician, and concealed from the research
staff, which enrols the participants. Evaluation is done
by mixed methods, using both quantitative and qualita-
tive methods.
Intervention outcomes
All outcomes at individual level are assessed at baseline,
directly after the end of the intervention and again after
6 months. The primary intervention outcome is physical
activity, which is assessed by pedometry (Yamax 200). The
Yamax 200 pedometer has shown high agreement with
accelerometer-measured physical activity [24,25] and is
recommended for research purposes [26]. A previous
study on adults with ID has shown that three days of mea-
surement is needed to predict the usual weekly number of
steps per day [27]. The participants receive the pedometer
and, together with staff in residences, get practical training
as well as verbal and easy to read instructions from the
research staff on how to wear it (attached to a belt or lin-
ing around the waist, vertically in line with the knee), how
to record the number of steps per day and how to reset
the pedometer for the next day of measurement. The par-
ticipants are asked to wear the pedometer for seven conse-
cutive days, but for the analysis we will include
participants that have at least three days of measurements.
The outcome measure is average total steps per day as an
indicator of total physical activity.
Dietary quality, which is a secondary outcome, is
assessed by personal digital photography, a method
which has been developed and validated for this project
and will be published. Each participant, as well as resi-
dence staff, is instructed on how to use the camera
(Canon PowerShot A480) and receives practical training
in taking pictures. Photos are taken by the participants
themselves of all foods and beverages consumed during
three days and staff is encouraged to remind partici-
pants to take photos or to assist, if necessary. Outcome
measures are: 1) Intake occasions of indicator foods and
beverages (fruit and berries, vegetables, low nutrient
density foods and beverages, and beverages excluding
water); 2) Meal quality assessed in comparison to food-
based dietary guidelines visualised as the plate model
[28] and; 3) Dietary diversity covering nine core food
groups.
It is important to assess the effects of health promo-
tion efforts on the quality of life, which may improve or
worsen as a consequence of the intervention. Quality of
life, a secondary outcome, among people with ID is
assessed by a multi-factorial quality of life scale which
has been developed within this project, because no sui-
table scale could be identified from the literature. We
selected questions from various quality of life question-
naires and reconstructed and pretested them. The ques-
tions include information about quality of life within six
domains (home, food and meals, leisure, family and
friends, physical health and mental health) and have
three response alternatives; good, average or bad. The
questions in the scale are read to participants in the
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Figure 1 Logic model of the intervention in community residences.
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Residence staff is asked not to be present during the
interview, only if they think it is necessary for the sake
o ft h er e s p o n d e n t .T h es c a l ew i l lb et e s t e df o ri t sp s y -
chometric properties in participants in the study accord-
ing to Kline el al. [29].
Height, weight and waist circumference are secondary
outcomes and are measured by the research staff, at the
residence. Height is measured to the nearest cm in a
standardized way using SECA stadiometer (214). Weight
is measured using a digital scale (SECA Robusta 813) to
the nearest 0.5 kg with light clothing, and the body
mass index (BMI kg/m
2) is calculated. Waist circumfer-
ence is measured to the nearest cm at the midpoint
between the lowest rib and the iliac crest at the end of
expiration. Participants answer questions regarding age,
country of birth, occupation, family and physical func-
tional limitation. If necessary, the staff gives supplemen-
tary information.
Impacts at setting level
Changes in health promotion work routines and healthy
living opportunities in community residences are moni-
tored by self-assessment by residence managers. We
developed a questionnaire called Work routines for
meals, physical activity and health (Additional file 1). It
includes 26 items structured into 3 sections: General
health promotion, food and meals, and physical activity.
The questionnaire has undergone cognitive response
testing but is not otherwise validated. The questionnaire
is answered at baseline, after completed intervention
and again at 6 months follows up in both intervention
and control residences.
Fidelity criteria
Fidelity is defined by the extent to which a programme
is implemented as intended, and the effectiveness of an
intervention is related to fidelity [30]. Fidelity is assessed
based on participation of residents and staff in the inter-
vention activities. Fidelity is assessed by counting the
number of times that residents and staff participate in
health education and the study circle, respectively. Resi-
dents’ participation is documented by the education lea-
ders, staff participation is self-monitored and attendance
at health ambassador’s network meetings is documented
by the research staff. A scoring system is developed with
a 3-grade score, high, middle and low participation.
Additional fidelity assessment is performed for the study
circle for residence staff. A score is given to each resi-
d e n c eb a s e do nt h en u m b e ro ft h e m e st h e yh a v ec o v -
ered and to which extent they have made agreements
about new and improved work routines.
Statistical power
Calculation of power is based on the assumption of an
average 25% increase in physical activity, assessed as
steps per day by pedometry. No Swedish data were
available so we used data from Peterson et al [31] from
the USA for adults with mild to moderate intellectual
disabilities, who on average achieved 6621 ± 3366 steps
per day. Calculations were performed with the “Sample
size calculator for cluster randomized trials” [32]. The
calculation was 2-sided, and power was set to 80%, the
significance level to 5%, and cluster size to five indivi-
duals. The calculation shows that 32 community resi-
dences are needed to detect a significant change in
physical activity of 25% between the intervention and
control group.
Data analysis
Data analysis will be performed by the statistician who is
blinded to the intervention group assignment. At indivi-
dual level, parametric and non-parametric tests are used
to compare groups at baseline, depending on the distri-
butions of the quantitative variables. In order to account
for clustering of the data, multilevel analysis is used to
evaluate the effects of the intervention on relevant out-
comes. Two levels are defined in the analysis: 1) indivi-
dual and 2) residence. Linear and logistic regression
models are used to study the effect on the outcome vari-
ables physical activity, intake occasions of indicator
foods, meal quality, dietary diversity, body weight status,
BMI and quality of life. Intervention outcome will be
evaluated in relation to the intervention dose (fidelity
score) but also to the intention to treat principle.
To evaluate the impact of the intervention on work
routines and opportunities for a healthy diet and physi-
cal activity in community residences ordinal regression
will be used for the data derived from the questionnaire
Work routines for meals, physical activity and health
(Additional file 1). Multinomial logistic regression might
also be used if it is the categories and not the order of
the categories per se that is of importance for the
results. If the dependent variable can be adequately
dichotomised, we will use Poisson regression with
robust error variance (modified Poisson regression) to
estimate risk ratios (relative risks).
Evaluation of barriers and facilitators of implementation
To define and analyse barriers and facilitators related to
the process of implementation an explorative qualitative
study will be performed. Interviews are often used when
the aim is to gain a deep understanding of a phenom-
enon where not much is previously known [33,34],
whereas observations are suitable to use when the aim
is to explore what actually happens during the session
[35]. Although it is possible to successfully conduct
interviews with people with ID it involves several diffi-
culties. A low level of responsiveness to open-ended
questions is one [36], which is why observation is cho-
sen as method for the health education sessions for resi-
dents. During or directly after the observations extensive
notes will be taken by the observer.
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health ambassadors and managers after completed inter-
vention. The number of informants depends on when
saturation of information is attained e.g. when no
further information is added which is usually after about
15-20 interviews [37]. The interviews will be recorded
and transcribed verbatim. For analyses of the interviews
and observations a thematic analysis will be used as
described by Malterud [38]. Thematic analysis is suitable
for explorative analysis in order to develop concepts or
themes that are unknown prior to the analysis. The ana-
l y s i sp r o c e d u r ei sa ni t e r a t i ve process between formu-
lated themes and original data. Trustworthiness of the
study will be assured by a thorough description of the
methods used, as well as inter-subjective agreement
between different researchers in defining the different
themes [39]. Anonymous quotations from the original
interviews and observations will be used to illustrate the
different themes in order to further enhance the
credibility.
Discussion
To our knowledge this is the first intervention study
addressing diet and physical activity habits in people
with ID which is simultaneously targeting staff and resi-
dents. People with different kinds of disabilities consti-
t u t eav u l n e r a b l eg r o u pw i t hal a r g ea n da v o i d a b l e
chronic disease burden and therefore health interven-
tions are badly needed [9]. Nevertheless, there are sev-
eral challenges in working with this target group. First,
in our experience it is not so easy to recruit residences
b e c a u s et h e ya r en o to n l yh o m e sb u ta l s ow o r k p l a c e s
for the staff and managers, who are busy doing their
job. In addition, not all residents are willing to partici-
pate in a study, due to difficulties in understanding the
content of the intervention and the consequences of
participation. Second, methods for assessment of out-
comes as well as programme materials for the interven-
tion have to be adapted to the limited cognitive abilities
of the target group. A new method for assessment of
diet quality, diet diversity and intake occasions of indica-
tor foods by digital photography has been validated
within this project and will be published. Conducting
interviews and using questionnaires among people with
ID in order to assess quality of life is difficult due to
cognitive limitations, and no suitable scale was found in
the literature. A scale was developed by using relevant
questions from different quality of life questionnaires.
T h ep s y c h o m e t r i cp r o p e r t i e so ft h i ss c a l ew i l lb e
assessed within the frame of this intervention.
In general it is hard to achieve weight loss in healthy
adults through interventions targeting diet and physical
activity [40]. We therefore do not expect to see signifi-
cant weight losses in the intervention group. In addition,
the study is not powered for this purpose. However, we
hope to see changes in work routines at residence level
as well as opportunities for healthy eating and physical
activity for residents. We also expect improvements in
residents’ health behaviours.
There are also a number of ethical challenges in this
intervention because people with ID are in need of pro-
fessional care, but also have the basic right to autonomy
and self-determination [41]. This will be dealt with in a
separate qualitative study within this project. It is our
hope that the results from this intervention will lead to
new and improved health promotion programs to the
benefit of the target group. Final results from the inter-
vention study are expected in 2013.
Additional material
Additional file 1: Work routines for meals, physical activity and
health. A questionnaire for administrators and managers of community
residences concerning health promotion work routines
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